Alginate/poly-L-lysine microparticles for the intestinal delivery of antisense oligonucleotides.
A microparticle carrier based on alginate and poly-L-lysine was developed and evaluated for the delivery of antisense oligonucleotides at the intestinal site. Formulations of oligonucleotide-loaded microparticles having differences in the carrier molecular weight and composition were characterized in vitro and in vivo. Polymeric microparticles were prepared by ionotropic gelation and crosslinking of alginate with calcium ions and poly-L-lysine. The loading of the antisense oligonucleotide into the microparticles was achieved by absorption in aqueous medium. The association capacity, loading and particle size of the microparticles were characterized. The in vivo performances of various formulations after intrajejunal administration were studied in rat and in dog models. Microparticles had a sponge-like structure and an oligonucleotide loading of 27-35%. The composition of the medium affected the particle size and the in vitro release profiles. The oligonucleotide bioavailability after intrajejunal administration to rats in the presence of permeation enhancers was good for most of the tested systems. The application of microparticles in powder form compared to an equivalent suspension improved the intrajejunal bioavailability of the oligonucleotide (25% and 10% respectively) in rats. On the contrary, the intrajejunal administration to dogs resulted in poor oligonucleotide bioavailability (0.42%). The formulation of antisense oligonucleotides within alginate and poly-L-lysine microparticles is a promising strategy for the oral application.